Introduction
The initiation of reflex swallowing, which shows considerable species variability, has been demonstrated by mechanical stimulation of the faucial pillars (4, 5) ) soft palate ( 1, 4, 8, 9) ) dorsal pharyngeal wall ( 1, -4, S), pharyngoesophageal junction (6)) dorsum of the tongue (4)) pharyngeal surface of the epiglottis ( 1, 6, 9) , internal surface of the larynx ( 1, 9) ; and by water stimulation of the soft palate (6)) dorsal pharyngeal wall ( 1, 4, 6) ) dorsum of the tongue (4)) pharyngeal surface of the epiglottis ( 1 ) , and the glossoepiglottidial sinuses (4) . These sites of swallow elicitation are innervated by the trigeminal, glossopharyngeal, and superior laryngeal nerves. Since electrical stimulation of the superior laryngeal nerve is usually the most effective artificial means of eliciting swallowing, the epiglottis, the glottis, and the internal surface of the larynx-regions innervated by this nerve-might be expected to play a major role in the initiation of swallowing. 
Results
In the first experiment hypotonic solutions and water produced swallowing when applied by dropper to the laryngeal surface of the epiglottis, glottis, and internal surface of the larynx. Isotonic and hypertonic solutions were much less effective than hypotonic solutions. Isotonic sucrose solution was as effective as water in initiating swallowing. Mechanical stimulation with a small ox-hair brush or plastic probe invariably produced glottic tensing usually followed by coughing. Swallowing rarely ensued from mechanical stimulation. The glottis and the base of the epiglottis were the most effective areas for eliciting these reflexes.
In the second experiment, in which the stimulus was restricted to the glottic area, water readily produced swallowing. Table 1 illustrates the lively response of a prone cat, with the epiglottis resected, to the first 1.5 applications of 0.1 ml of water injected through an intranasal catheter. Repetitive swallowing was characteristic of the best preparations in the early phases of stimulation, Spontaneous swallowing occurred periodically in supine animals but rarely in prone animals. Injection of more than 0.4 ml of water would occasionally result in coughing, particularly in cats in the supine position.
Swallowing usually terminated such coughing as shown in Fig. 1 . Isotonic saline was much less effective in initiating swallowing as can be seen from Table 1 . Severing both right and left superior laryngeal nerves (Table  1) completely abolished swallowing to water stimulation of the larynx. Swallowing occurred as readily in the two animals with the epiglottis excised as in cats with the epiglottis intact.
Discussion
Most of the studies on the initiation of swallowing from sites innervated by the vagus nerve, and specifically by its superior laryngeal branch, have implicated the pharyngeal surface of the epiglottis or the glossoepiglottidean sinuses (1, 4, 6, 9) . The study of Miller and Sherrington (4) suggested that the epiglottis was not necessary for initiation of the reflex with water stimulation. Water poured on the dorsum of the tongue (which would flow into the glossoepiglottidean sinuses) in a preparation in which the epiglottis was excised swallowed "quite efficiently." Controlled application of water onto the glottis in this study, clearly identified the glottis itself as a very effective site for the initiation of swallowing in the cat. As in the elicitation of the reflex from the glossoepiglottidean sinuses (4) the temperature of the water is of little importance. This is the first evidence of swallowing initiated from the glottis to water stimulation. Kahn (1) and Waller and Prevost (9) had previously reported initiation of swallowing by mechanical stimulation of the glottis in the monkey and rabbit. Kahn (1) was unable to elicit swallowing by mechanical stimulation of the interior of the larynx in rabbits; swallowing which occurred was always associated with respiratory reflexes. Swallowing was very rarely initiated by mechanical stimulation of the interior of the larynx or glottis of the cat ; swallowing frequently ensued after coughing as illustrated in Fig. 1 . Swallowing initiated by mechanical stimulation of the glottis may well depend on the method of stimulation-stroking with a brush was more likely to elicit the reflex from the cat's larynx than pressure applied with a rigid probe. Although the role of mechanical stimulation is not well defined, it is very clear that water was an effective stimulus and that the glottis as well as the epiglottis is a potent reflexogenic site for swallowing
The adequate stimulus for swallowing seems to be chemical rather than mechanical for the responsiveness of the animal was markedly reduced when isotonic saline solution was substituted for water. Since the isotonic saline solution was applied in identical fashion to the water the initiation cannot be attributed to either impact or flow. Miller and Sherrington (4) were of the opinion that the fluidity of the water was of key importance in initiating the reflex. They found, however, that mercury allowed to run into a glossoepiglottidean sinus did not excite as readily as water, a larger quantity was required and the latency of the response was longer. Flow of the water may facilitate the chemical effect in the larynx, however. Rapid, rather than slow, injection of an equal volume of water onto the glottis shortened the latency of swallowing and resulted in a greater number of swallows.
Water elicitation of swallowing does not appear to be due to an osmotic effect. Isotonic sucrose solution was as effective as water in eliciting the reflex. A 20% solution of ethyl alcohol and water was equally or more effective than water alone in initiating swallowing, a finding similar to that of Miller and Sherrington (4) .
Although many of the sites giving rise to swallowing may be excited by mechanical or water stimulation it appears that the reflex arises from mechanical stimulation at pharyngeal and oral sites. Kahn (1) suggested many years ago that swallowing initiated from sites innervated by the trigeminal nerve of the rabbit served an alimentary function and swallowing initiated from sites innervated by the glossopharyngeal and vagus nerves served a follow-up or protective function. Swallowing initiated from epiglottal and laryngeal sites may serve to guard the larynx from invasion by saliva and liquid bolus residues or clear the larynx of secretions wafted up from the trachea and bronchi. Saliva initiates swallowing as readily as water in the cat (4) . Laryngeal-receptor function, like visual-receptor function, makes more sense when analyzed in terms of the meaningful stimuli of the environment. Saliva and the remains of a fluid bolus flowing over the epiglottis and glottis are more meaningful than water dropped onto the vocal folds just as a moving fly is more meaningful to the frog's retina than a flashing light (3).
